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BACKGROUND: Studies of recognition of depression in
older (aged 65 or more) medical inpatients show low
rates of recognition of depression by attending physi-
cians. However, few studies have compared different
measures of recognition of depression.
OBJECTIVES: (1) To compare the validity of four
indicators of recognition of depression and a global
measure of recognition against a diagnosis of depres-
sion and (2) to explore the effect of patient character-
istics on recognition of depression.
METHODS: In a cohort of 264 medical inpatients
65 years and older (115 with major or minor depression,
78 with no depression), sensitivities, specificities, and
diagnostic odds ratios (DOR) of 4 indicators of recogni-
tion (symptoms, diagnosis, treatment, and referral) and
a global measure of recognition (any of the 4 indicators)
were calculated. The associations between patient
characteristics (age, sex, history of depression, antide-
pressant use before admission, severity of depression,
comorbidity, duration of hospitalization, disability, and
hospital of admission) and recognition were explored
using multiple logistic regression.
RESULTS: Less than half of the depressed patients
were recognized. The indicator with the highest sensi-
tivity was treatment (27.8%, 95% confidence interval
[CI] 20.0–37.0), whereas the indicator with the best
specificity was diagnosis (96.6%, 95% CI 91.9–98.7).
The unadjusted DOR of global recognition was 2.6 (95%
CI 1.5, 4.4). Less comorbidity, more severe depression
symptoms, a history of depression, longer hospital stay,
and antidepressant use before admission were signifi-
cantly associated with better global recognition.
CONCLUSION: Recognition of depression in elderly
medical inpatients depends upon the indicator of
recognition used.
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INTRODUCTION
Depression is a mood disorder with a high prevalence in
seniors (defined as those aged 65 years and older). Up to
16.5% of seniors in the community
1–3 and 29% of those in
primary care
4 have depression, diagnosed either by a struc-
tured clinical interview or a depression scale. In hospitalized
seniors, the prevalence of major depression varies from 10% to
44.5%, and that of minor depression from 7.9% to 25%.
5,6 Late
life depression is associated with an increased use of medical
resources,
7–10 decreased compliance with prescription medi-
cation for a chronic illness,
11 and increased mortality.
12,13
Depressive symptoms associated with poor physical health
lead to an increase in health care costs.
7,9,10,14
In the literature, the term recognition of depression indicates
that a clinical diagnosis of depression was made by a health
professional, without using rating instruments or structured
clinical interviews. A clinical diagnosis of depression may be
ascertained by review of patient charts and/or discharge
notes, by looking for depression diagnoses and/or antidepres-
sant treatment in medical databases, or by simple questions
addressed to physicians regarding a possible diagnosis of
depression.
15–19 Studies assessing the recognition of depres-
sion by physicians report that the sensitivity of recognition
(i.e., the proportion of depressed seniors who are recognized as
depressed) varies in seniors between 8.7% in elderly medical
inpatients
19 and 67% in primary care patients.
20 Less fre-
quently assessed are the specificity of recognition (i.e., the
proportion of nondepressed seniors correctly identified as not
depressed), which varies between 75% and 91.5%,
18,21 the
positive predictive value of recognition (32%),
21 and kappa of
agreement between physician recognition and the gold stan-
dard diagnosis of depression (0.31 and 0.29).
18,22
Sources of variability in recognition rates reported in the
literature include the measure of recognition and the gold
standard diagnosis of depression. Recognition may be ascer-
tained by chart review or by physicians report, the chart review
yielding a lower sensitivity of recognition than physician
report.
20,23 When chart review is the method of assessment,
recognition of depression is indicated by 1, 2, 3, or all 4 of the
following: diagnosis of depression, notes of depressive symp-
toms, treatment of depression,a n dreferral to psychia-
trist.
20,21,23–29 As gold standard diagnosis of depression, some
studies used a structured clinical interview administered by
research staff,
19,25,30 whereas other studies
17,24 used rating
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559instruments with specific cut points administered by research
staff or self-completed by patients.
Fewer studies have examined the factors (patient or
physician) associated with recognition of depression. Factors
associated with increased recognition of depression include
female sex, age over 65, white, Hispanic, or Asian ethnicity,
increased physical disability, and increased severity of de-
pression.
16–18,24,29,30,31,33,34
The present study aims to compare the validity of 4
indicators and a global measure of recognition in a sample of
older medical inpatients, using a gold standard research
diagnosis of major or minor depression. Also, we explore the
influence on recognition of depression of patient characteris-
tics, including sex, age, severity of depressive symptoms, prior
antidepressant use, and a history of depression.
METHODS
The present study is a cross-sectional secondary analysis of
data collected for 2 studies conducted in two Montréal
hospitals: a randomized controlled trial (RCT) of systematic
detection and multidisciplinary care of major depression
35 and
an observational prospective study that compared outcomes in
patients with and without depression.
33 These studies were
concurrent and used the same data collection staff and
measures. For both studies, the sampling frame consisted of
patients aged 65 and older recruited from the emergency
department to the medical services. Patients admitted to the
intensive care unit or cardiac monitoring unit for more than
48 hours, with imminently terminal illness, who did not speak
or understand English or French, did not live on the island of
Montreal (to facilitate follow-up), or with more than mild
cognitive impairment were excluded in both studies. Details
on recruitment and screening methods are presented else-
where.
33,35
Among the 1,686 eligible patients, 219 patients with current
major depression, 137 with current minor depression, and a
random sample of 186 with no depression according to the
Diagnostic Interview Schedule (DIS) were enrolled in the
prognosis study. Diagnostic Interview Schedule was adminis-
tered at enrolment (T1) by a trained clinical assistant and
during the hospitalization or shortly after discharge (T2) by a
research assistant (RA). Seventy-eight patients in the inter-
vention arm of the RCT were excluded from this analysis as
they were all seen by a psychiatrist, as part of the intervention
tested; 79 patients in the control arm were included because
treating physicians were not informed of the research diagno-
sis of depression and these patients received usual hospital
care. Furthermore, patients without the DIS completed by the
RA or with the DIS completed by the RA more than a week after
discharge were excluded. The final sample size of the present
study was 264.
Measurements
Data were collected by trained RAs and were derived from
patient interviews, from chart review, from hospital adminis-
trative databases, and from the prescription database of Régie
de l’assurance maladie du Québec (RAMQ), which provides
universal insurance for medications for the Quebec population
aged 65 years or older. The research personnel collecting the
data was blinded to patients’ screening diagnosis.
The term recognized used in this study implies that the
patient was considered depressed by the attending physician,
even if the patient had no diagnosis of major or minor
depression according to DIS completed at T1 and T2. Four
indicators of recognition were defined (recognition by diagno-
sis, symptoms, treatment, and referral), based on chart review
and the RAMQ database, to cover all the possible methods of
documentation of depression by the attending physician.
Recognition by diagnosis indicates the presence of one or more
of the following in the attending physician progress notes:
major depression, minor depression, dysthymic disorder,o r
adjustment disorder. Recognition by symptoms indicates the
presence of any of the following symptoms in the progress
notes: depression, depressed, depressive mood, sad, crying,
decreased mood, guilt, discouraged, unhappy, down mood,
down, in the dumps, low, miserable,o rtearful. These words are
similar to those describing the mood in a Major Depressive
Episode according to DSM-IV.
36 Recognition by treatment was
based on information obtained from the prescription database
and defined as the presence of an antidepressant prescription
in the 2 months after the discharge date of the index
hospitalization. Data regarding prescription medications re-
ceived during hospitalization were not available. Recognition by
referral indicates the presence of a recommendation for a
psychiatric consultation made in the chart by the attending
physician. A global measure of recognition (global recognition)
was defined as the presence of any 1 of the 4 indicators of
recognition.
A gold standard diagnosis of depression by the DIS (based
on DSM-IV criteria for current major and minor depression)
37
was used to evaluate the validity of the indicators of recogni-
tion described above. Depression (major or minor) was diag-
nosed twice, at time 1 (T1) (the day after hospital admission, by
a clinical assistant, to identify the study sample) and time 2
(T2) (as soon as possible after T1, by a RA, to collect baseline
data for the study). In the present study, the term depressed (n=
115) was used to indicate that the patient was diagnosed at
both T1 and T2 with either minor or major depression. We
decided to combine major and minor depression based on
preliminary analysis that showed no important differences in
recognition rates in patients with major depression compared
to those with minor depression at T1, and insufficient sample
sizes to examine the two diagnoses separately. The patients
diagnosed with major or minor depression at only one time (T1
or T2) and patients who were not depressed at both times (T1
and T2) were included in the comparison group of nonde-
pressed patients (n=149).
The physical health status of the patients enrolled in the
study was evaluated using the 36-item short-form health
survey (SF-36) physical component summary scale ques-
tions.
38 Comorbidity was assessed by Charlson comorbidity
index (CCI) based on chart review data on the previous
2 years,
39 cognitive status by the Mini-Mental State Examina-
tion at T2,
40 physical disability by the Older Americans
Research Survey activities of daily living (ADL) at T2,
41 and
the severity of the present episode of depression by the
Hamilton depression scale (HAMD) (21-item version) at T2.
42
Information regarding the patients’ antidepressant use during
the 2 months before admission and after discharge was
extracted from RAMQ database.
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To assess the validity of physicians’ recognition of depression,
we calculated sensitivities, specificities, and diagnostic odds
ratios (DOR) of recognition in the whole sample. Diagnostic
odds ratios can be derived from the sensitivity and specificity
and is relatively independent of changes in both prevalence
and spectrum of the disease.
43,44 In depressed patients, we
used multiple logistic regression to construct models for each
indicator of recognition and of global recognition that describes
the relation between several patient characteristics and recog-
nition of depression. All statistical analyses were carried out
using SAS 9.1 for Windows.
RESULTS
The sample used in analysis consisted of 264 patients. Among
them, 115 (43.6%) were diagnosed as depressed at both T1 and
T2 and 82 (31.1%) were recognized as depressed by 1 or more
of the 4 indicators of depression (Table 1). Demographic and
clinical characteristics of the patients are presented in Table 2.
The average age of the subjects was 79.5 years (SD=7.0) and
the majority were women and had premorbid ADL disability.
Sensitivities, specificities, and DOR for all 4 indicators of
recognition and the global measure of recognition are pre-
sented in Table 3. Among the 4 indicators, recognition by
treatment had the highest sensitivity, but the lowest specificity
and DOR. The indicator with the highest accuracy, as indicat-
ed by DOR, was recognition by diagnosis (3.6, 95% confidence
interval [CI] 1.2–10.6).
Table 4 presents the odds of recognition in the sample of 115
depressed patients by SF-36 score, CCI, history of depression,
HAMD score, duration of hospitalization, antidepressant use
before admission, and hospital of admission. Patients with low
comorbidity (CCI<1) and long duration of hospitalization
(≥9 days) had significantly higher odds (P<.05) of being
recognized as depressed by diagnosis. Recognition by symp-
toms was significantly increased (P<.05) only in patients with
long duration of hospitalization (>9 days). Recognition by
treatment was significantly increased in patients with a history
of depression, high severity of depression, and antidepressant
use before admission. Recognition by referral was significantly
higher in patients with high SF-36 scores (>35.2), a history of
depression, high severity of depression, long duration of
hospitalization, or admitted to one of the hospitals (hospital
A). The final model of global recognition included 6 covariates,
all statistically significant (P<.05). Patients with low comorbid-
ity (CCI<1), a history of depression, high severity of depression
(HAMD scores >18), long duration of hospitalization (>9 days),
antidepressant use before admission, and admission to hospi-
tal A had increased odds of being recognized as depressed.
DISCUSSION
To our knowledge, this is the first study to compare the validity
of 4 indicators of physician recognition of depression (recogni-
tion by diagnosis, symptoms, treatment, and referral). The
sensitivity of global recognition was low (42.6%, 95% CI 33.5–
52.1); more than half of older medical inpatients with major or
minor depression were not recognized by attending physicians
by any of the 4 indicators. The specificity of global recognition
found in our study (77.8%, 95% CI 70.1–84.0) suggests that
physicians correctly identified as not depressed about 3 of 4
patients. The odds of being recognized as depressed by
physicians were 2.6 times higher in depressed versus not
depressed patients. The low sensitivities of recognition by
symptoms and diagnosis suggest that documentation of
depression by physicians in patients’ charts is poor. Thus,
studies that rely only on chart review report the lowest
sensitivities of recognition.
19,23,45 Also, the fact that recogni-
tion by treatment had the lowest accuracy (lowest DOR)
indicates that older medical inpatients may not receive the
appropriate treatment for depression.
Table 1. The study groups
Depressed* Nondepressed
† Total
Recognized as depressed
‡ TP=49 FP=33 82
Not recognized as depressed
§ FN=66 TN=116 182
Total 115 149 264
Calculation of crude sensitivity, specificity, and DOR: sensitivity=TP/(TP+
FN); specificity=TN/(TN+FP); and DOR=(TP/FN)/(FP/TN)=[sensitivity/
(1−sensitivity)]/[(1−specificity)/specificity]
TP = true positives, TN = true negatives, FP = false positives, FN = false
negatives
*Diagnosed with major or minor depression at T1 (at enrolment) and T2
(at baseline)
†Diagnosed with major or minor depression at only 1 time (T1 or T2) and
no depression at both T1 and T2
‡By 1 or more of the 4 indicators of recognition
§By 1 or more of the 4 indicators of recognition
Table 2. Demographic and clinical characteristics of the sample
Variables Total sample (N=264)
Age [mean (SD)] 79.5 (7.0)
Male [n (%)] 105 (39.8)
First language [n (%)]
English 83 (31.5)
French 45 (17.0)
Other 136 (51.5)
Education [n (%)]
0–6 years 30 (11.4)
7–11 years 99 (37.5)
12 or more years 135 (51.1)
Marital status [n (%)]
Married 82 (31.0)
Single 25 (9.5)
Separated/divorced 27 (10.3)
Widowed 130 (49.2)
SF-36 physical [mean (SD)] 35.3 (10.8)
Missing (31)
Charlson index [mean (SD)] 1.6 (1.7)
Premorbid ADL disability [n (%)]
No 90 (35.2)
Yes 167 (64.8)
missing (8)
MMSE [mean (SD)] 25.6 (3.5)
Missing (20)
HAMD [mean (SD)] 13.8 (7.0)
Missing (8)
History of depression [n (%)] 48 (18.2)
Antidepressant treatment before
admission [n (%)]
47 (17.8)
Missing (8)
Duration of hospitalization [mean (SD)] 14.8 (18.9)
SF-36=36-item short-form health survey, MMSE=Mini-Mental State
Examination
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study were higher than in other studies conducted in medical
or surgical wards that were based on chart review only
(sensitivities varied between 8.7% and 32.5%).
19,25,26,46,47
Specificity of recognition was lower than those reported in
other studies (specificities varied between 84.4% and
95.2%).
15,18 This may be because of the criteria we used to
define recognition, which covered all the possible methods of
depression documentation in charts. Also, we used a reliable
prescriptions database, instead of hospital records, to identify
recognition by treatment. The DOR of global recognition in our
study was lower than those found in 2 other studies conducted
in a similar populations (DOR=5.5 and 4.7, respectively),
46,47
but recognition in these 2 studies was ascertained by short
questionnaires completed by physicians, a method not used in
our study.
In our study, sensitivities of recognition by diagnosis,
symptoms, treatment, referral, and global recognition were
s i m i l a rb e t w e e nt h e2a g ec a t e g o r i e s( 6 5 –79 years and
≥80 years). Sensitivity of recognition by referral was signifi-
cantly higher in women than in men. All other indicators of
recognition and global recognition had similar sensitivities of
recognition in the 2 groups, a finding that differs from those
of other studies, which report a better recognition in
women.
24,29,31 Nevertheless, a recent study conducted in
primary care
48 found no effect of patients’ sex on recognition
of depression by the primary care physicians. In our study,
more patients with high severity of depression were recognized
by physicians, similar to other studies results.
16,18,34
Sensitivity of recognition by diagnosis was higher in patients
with low comorbidity (CCI<1), which contradicts data from a
study conducted in a primary care adult population
30 report-
ing a greater sensitivity of recognition in patients with
associated diseases (such as diabetes or hypertension). This
finding may be because of the fact that primary care patients
with associated medical diseases, compared to those without,
are seen more frequently by physicians. In our sample of older
medical inpatients, the presence of depression in patients with
high comorbidity may have been considered of lower signifi-
cance than other medical diagnoses. Consequently, physicians
may have noted less frequently a diagnosis of depression in
patients with high comorbidity than in those with low
comorbidity.
In our study, moderate to severe disability was associated
with high sensitivity of recognition, a similar finding being
reported in 2 other studies.
16,31 Among depressed patients,
high severity of depression and history of depression is
associated with increased recognition.
18 The association was
confirmed by the higher odds of recognition by treatment, by
referral and global recognition in patients with high severity of
depression, and a history of depression found in our study.
Long duration of hospitalization was associated with increased
odds of being recognized by diagnosis, symptoms, referral, and
global recognition, a finding that may be because of the greater
opportunity to observe depressive symptoms. Another signifi-
cant factor that influenced the odds of recognition by referral
was hospital of admission, which may have been because of
different clinical sensitivities to depression in older people at
the 2 hospitals in the study.
Several limitations of the present study merit discussion. In
the analysis of recognition by treatment, we did not control for
disorders other than depression, which can be treated with
antidepressants, such as anxiety, myalgia, irritable bowel
syndrome, or chronic pain syndrome.
49 Also, we used chart
reviews for documentation of recognition, which may be a less
Table 4. Multivariate logistic regression models in depressed patients (n=115)
Variables Diagnosis Symptoms Treatment Referral Global recognition
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
SF-36 score ≥35.2 2.3 (1.0, 5.6)
Charlson index <1 3.2 (1.1, 9.3) 2.5 (0.9, 7.1) 2.0 (0.8, 4.8) 2.9 (1.4, 6.2)
History of depression 3.6 (1.1, 11.1) 2.7 (1.1, 6.6) 3.2 (1.2, 8.4)
HAMD score ≥18 2.2 (0.8, 6.2) 4.1 (1.3, 12.5) 5.6 (2.4, 13.3) 2.6 (1.2, 5.5)
Hospitalization ≥9 days 4.5 (1.2, 16.3) 5.8 (1.5, 22.0) 3.5 (1.4, 8.6) 2.8 (1.3, 5.8)
Antidepressant used before admission 2.5 (0.8, 7.7) 116.0 (33.7, 399.2) 26.0 (9.3, 72.8)
Hospital A 5.0 (0.6, 40.2) 21.4 (2.5, 181.2) 3.3 (1.2, 9.3)
Five multivariate regression models were defined for each indicator of recognition and the global recognition. The odds ratios (ORs) presented are also
adjusted for the following patient characteristics: language spoken, country of birth, education, disability, and cognitive status.
CI = confidence interval, SF-36=36-item short-form health survey, HAMD = Hamilton depression scale
Table 3. Crude sensitivities, specificities, diagnostic odds ratios (DOR), and their 95% confidence interval (CI) for each indicator of recognition
and the global measure of recognition (N=264)
Indicator Sensitivity (95% CI); depressed=115,
not depressed=149
Specificity (95% CI); depressed=115,
not depressed=149
DOR (95% CI); depressed=115,
not depressed=149
Diagnosis* 11.3 (6.3, 18.8) 96.6 (91.9, 98.7) 3.6 (1.2, 10.6)
Symptoms
† 11.3 (6.3, 18.8) 95.9 (91.0, 98.3) 3.0 (1.1, 8.2)
Treatment
‡ 27.8 (20.0, 37.0) 85.9 (79.0, 90.8) 2.3 (1.2, 4.3)
Referral
§ 23.4 (16.2, 32.4) 91.9 (86.0, 95.5) 3.5 (1.6, 7.2)
Global recognition
# 42.6 (33.5, 52.1) 77.8 (70.1, 84.0) 2.6 (1.5, 4.4)
*Diagnosis of depression (major depression, minor depression, dysthymic disorder,o radjustment disorder) in the attending physician progress note
†Emotional symptoms of depression were noted in progress notes.
‡An antidepressant prescription in the 2 months after the discharge date of the index hospitalization
§Recommendation for a psychiatric consultation was made in the chart by the attending physician.
#Any 1 of the 4 indicators of recognition
562 Cepoiu et al.: Recognition of Depression in Medical Inpatients JGIMcomplete source of information than physician questionnaires
or checklists.
Possible methods of improving recognition of depression in
older medical inpatients might include: educational programs
for physicians and hospital staff to increase awareness of issues
that can hinder diagnosis of depression (such as reluctance of
the patient to accept a psychiatric diagnosis or to describe their
feelings, or higher comorbidity, which can mask the physical
symptoms associated with depression);
48 designing and imple-
menting educational programs for patients and family mem-
bers that can increase the acceptance of diagnosis and
treatment of depression by older patients;
48 and designing
and implementing management programs for active detection
and collaborative treatment of depression in seniors.
50
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